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1)S13  01’ CCSIIS  3’I;I /l{ MliTRY STANIJAIUJS l;~l~  10W C~ST 1’1 ANl~l’A~~Y ME31ONS
Ka[llcrinc hfloyd NASA/.ll’1.

‘1’lIc Coimltativc Coill[lli(tcc  for Space I)ata Systems (CCSIJS) is an inlcrnarional  0rgani7a[i01,  wf]]i~ll
has dcvclopcd  standards for tclcmctry,  telccommand  and Crc)und  distribution of scic.rm data. ‘j’ilis
1Ja~x2r  will deal witli tl}c tc.len~ctly stalldarxis<

lle.sc. standards have been acccptecl  by most of flIC intcrnatiowd  spaw afmcics and have ken
implcmcntcd in spacecraft SUCII as Sa Inpcx, 1 hrcca  and h4ars  Observer. “J”hcir usc is plann~  0[1
future NASA and MA scicncc missions, as WCII as some ISAS missiom.  Ground system
supporting the standards IIavc been cstablisllcd  at JI’1., GSI’C and I:ZSOC.  Spacecraft }lardwarc
implcn]cntins  tllc  standards is being  dcvclopcd, ‘l”hc CCSDS  standards arc in the process of [wing
adopted as 1S0 standards. Usc of standards ajlows cost and schcdlllc  savings  in dcsim, dcvclopmcnt
and operations.

The paper wilj provide a very brief introduction to ttIc tclcmctry  standards. Most of the palwl  ~fiIj
dcxil with specific ways in wj]ich ttIc standards can be used to provide capabilities of interest to low
cost  pjanctary  missions,

CXSDS standards arc defined so as to ajlow a wide range of compatibjc  options from very rigid to
very flexible.

The CCSIIS has defined two error-correcting codes - a convolutional code and a Reed-Solonlon
code, which may be used separately or together. Usc of the CCSDS codes allows the usc of higher
bit rates for the sanlc ground-spacecraft configuration or the use of smajler  spacecraft or ground
antennas, or Iowcr ])owcr transmitters for same bit rate. In particular, the use of coding can provide
tllc low  error rates needed for compression, thus increasing the effcctivc  bit rate.

Z
nc of the basic concepts of the CCSDS tclcnlc~ry  is the separating of the user data structure, the

] ,, ckct, from the conmmnimtiom data structure, the ]~ranle  Or Virtual Channel Data Unit. lhch
l’~cket  includes its sourcxjdcstination  identification, ‘l”his  allows for easy mixing and distribution of
data from different sources and allows for changes to be made easijy.  lt also allows variable rate
data collection from a single source.

Another kcy characteristic of tllc  Packet is that it ean be variable length, with the length field
included in each packet. This means that each sourec can define its packet lcrrgth(s)  to accommodate
a meaningful amount of data, The Icngth may vary fron] onc packet to flIC next for a sour~.  This
facilitates the usc of noisc]css  compression and acmrllrntiatcs  the transn~ission  of cvcnt+jrivcn  data
at regular intervals without including fill data,

‘1’hc Packets from a number of sour~s are nlultiplcxe,d into (IIC dab field of a fix~-]c,ngth  l’rarnc.
12iclI l’ramc  is identified as belonging to a Vjrtllal  (Jlanncl. ];ranl~  fron~ jndcpndcnt  Virtual
Channc]s arc then interleaved onto a single. physical channc]. Real-time and reccmded data can be
carried on a sin~lc physical channel. lhc tracking station can ~nd  the irM1-tiInc dab irnmediatc]y, ”
while, sending the playback data at a lower, cheaper rate or at a more cmvcnicnt ti mc. Scicm and
cnginecrirrg  data can bc put into different Virtual Cllannc]s  SCI that ~leY ~n ~ sent to different
clcstinatiom  from tllc  tracking station.

1’IIc CCSDS  tclemc.try standards arc cspccialiy  ~lscftl] for llljssjorL$ ~tllic}l record  nlost  of [}lcir scicnw
data on solid sb(e [c~rdc,rs. “]’jlc ~n~bination  of variab~c ra(c and varjablc  Icng(ji ]~ackc~ aljows
projects to takes advantage of the variable rate record Mpabi]ity.  Remrding  data with diffcrenl
priorities into diffc.rent rccordcr partitions and conncc[ing  each parlition  to a Virtual Channel is [)rle
way for data to k down linked in a prior  itimd  manner instmd of the, order gcncratcd.


